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2012.08.0Abstract A short continuation study was done to investigate whether three ﬁngerprint methods
can recover latent ﬁngerprints on transparent foil submerged in water. Donors intentionally placed
ﬁngerprints on transparent foil surfaces. The surfaces to be examined were exposed to the inﬂuences
of stagnant water during different time intervals. Latent ﬁngerprints were recovered with Swedish
soot mixture powder, small particle reagent (SPR) and cyanoacrylate (CA). Although good results
were achieved with all methods, SPR technique proved to be the best. The experiment established
and conﬁrmed that ﬁnger marks on transparent foil surfaces can be developed even after having
been exposed to water for at least one week.
ª 2012 Forensic Medicine Authority. Production and hosting by Elsevier B.V. All rights reserved.1. Introduction
Criminal offenders usually tread carefully and try to not leave
any traces at the crime scene and on the handling objects.
Investigators are frequently faced with the ﬁngerprint tasks,
where the conventional, new and improved ﬁngerprint powder
methods1–6 are used. In some cases criminal offenders try to
destroy the traces by throwing items, e.g., bottles, ﬁrearms,
plastics, foils, etc. in water.
The present study is a continuation on examination about
ﬁnger marks on different objects recovered from stagnant
water. The former study was done to investigate if certain ﬁn-
gerprint methods can recover latent ﬁngerprints on glass and
metal surfaces submerged in stagnant water.7 The results
showed that the most effective method for developing ﬁnger47 24 462; fax: +386 1 47 34
ja.si
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g by Elsevier
uthority. Production and hosting
01marks on glass and metal exposed to water is CA. The exper-
iment established and conﬁrmed that ﬁnger marks on glass
and metal surfaces can be developed even after having been
exposed to water for 168 h.
When checking the specialist literature2,3,8–16 of detecting
latent ﬁngerprints left on wet surfaces we found a few arti-
cles with good results. Authors used several ﬁngerprint tech-
niques, e.g., Oil Red O, SPR, ferromagnetic powder,
cyanoacrylate fuming and black powder. Wood et al.16
found that Oil Red O was the best development technique
on paper while SPR reagent worked best on plastic. They
examined the persistence of latent ﬁngerprints in various
types of water and accelerant where ﬁngerprints were placed
on paper and plastic surfaces. The surfaces were exposed to
the inﬂuence of liquids during different time intervals. Re-
sults have shown that latent ﬁngerprints can last for a pro-
longed time in liquids.
This study was done to investigate ﬁngerprints on wet
transparent foil. The purpose of this study is to determine
the suitable method for recovering ﬁnger marks on transpar-
ent foil recovered from stagnant water, to be used at crime
scenes when it is thought that the perpetrator may have han-
dled or touched those objects and thrown them into water.by Elsevier B.V. All rights reserved.
Figure 1 Transparent foil.
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We used 36 transparent foils (approx. 3 · 3 cm, Lexmark Optra
CNo. 1402741) (Fig. 1) for ﬁngerprint deposition. First, a foren-
sic light source, i.e., side white light, was used to visually scan for
ﬁnger marks on the surface of transparent foil prior to ﬁnger-
print deposition. No traces were detected on the examination
site. Then, the site was labelled with a number or symbol.
Three donors, one male, two female, were chosen from ten
participants because of their known ability within our labora-
tory to be good ﬁngerprint donors. Participants deposited ﬁn-
gerprints on transparent foil, exerting medium pressure. Their
hands were washed prior to ﬁnger mark deposition. During the
deposition of latent ﬁngerprints the contact time was aroundTable 1 Overview of results of ﬁnger mark development on transpar
water in four time intervals.
Method Time (h) No. of deposited marks A
No. of m
Swedish black
0.5 6 4
20 6 4
67 6 4
168 6 1
Total 24 13
SPR (white)
0.5 6 4
20 6 4
67 6 4
168 6 3
Total 24 15
CA
0.5 6 3
20 6 4
67 6 2
168 6 3
Total 24 123 s. Donors deposited two ﬁngerprints on each transparent foil
surface. The procedure took 1 h as there were short intervals
between each deposition.
Finger mark depositions were carried out and detections
were done in a forensic laboratory where the conditions were
under control, with room temperature ranging between 21
and 23 C and relative humidity at roughly 55%. Thus 72
prints were deposited on transparent foil.
After the deposition of ﬁnger marks, all samples were
placed in stagnant water. Three metal containers were used,
ﬁlled with cold drinking water from the water supply network.
After an adequate interval, samples were removed from the
water and dried in the air, at room temperature of around
22 C, with the exception of samples where ﬁnger marks were
developed immediately by using SPR.
Fingermarkswere recovered30 minafter the impressionhadbeen
deposited and then 20, 67 and 168 h post deposition. Each set of con-
ditions was repeated in duplicate and examined with enhancement
techniques of SPR, CA and powder Swedish soot mixture.
In total 72 ﬁngerprints were subject to enhancement. The re-
sults obtained were recorded by a Canon EOS 5D camera.
2.1. Enhancement methods
2.1.1. Visual examination
Visual examination1,17 was used prior to other methods. The
latent prints were examined using white light.
2.1.2. Powder/brush
Swedish soot mixture1,4,17 (Swedish black) B-421000 (100/
250 mL) manufactured by BVDA (BVDA International-Bu-
reau voor Dactyloscopische Artikelen) was used for detection
as a physical method. Samples on transparent foil surfaces
were taken from the water and ﬁrst dried at room temperature
for approx. 15 min. The powder was applied to the examined
area with a round ﬁngerprint brush with squirrel hair.ent foil surfaces that have been exposed to the effects of stagnant
B C D
arks No. of marks No. of marks No. of marks
0 0 2
2 0 0
0 2 0
4 1 0
6 3 2
0 2 0
2 0 0
0 2 0
2 0 1
4 4 1
1 2 0
1 1 0
2 1 1
2 1 0
6 5 1
Table 2 The number and percentage of developed ﬁnger
marks by method used – transparent foil surfaces.
Time A (%) B (%) C (%) D (%) Total
Swedish black 13 54.2 6 25 3 12.5 2 8.3 24
SPR 15 62.5 4 16.7 4 16.7 1 4.1 24
CA 12 50 6 25 5 20.9 1 4.1 24
Figure 2 Swedish black powder, ﬁnger mark recovery after 67 h
from transparent foil surfaces.
Figure 3 SPR, ﬁnger mark recovery after 168 h from transparent
foil surfaces.
Figure 4 CA, ﬁnger mark recovery after 67 h from transparent
foil surfaces.
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SPR is a technique performed to detect latent ﬁngerprints left on
wet ormoist surfaces based upon the reaction between the fatty-
acid residuals present in the traces and hydrophobic tails of the
speciﬁc reagents. Those tails are linked to a hydrophilic head,
which reacts with metal salt to give a white or black precipi-
tate.10,11 We used SPR-100 (white) made by Sirchie, which is a
suspension of ﬁne particles of molybdenum disulphide
(MoS2), a laboratory detergent andwater. SPR ismanufactured
in different colours, i.e., dark, light and ﬂuorescent colour. For
development on transparent foil surfaces, white SPRwas used.17
2.1.4. CA
Samples on transparent foil surfaces were taken from the water
and ﬁrst dried at room temperature for approx. 15 min. In or-
der to develop latent ﬁngerprints on transparent foil surfaces
with CA fuming,17,18 a ﬁngerprinting development chamber
manufactured by Kambic was used, where the relative humid-
ity and temperature could be controlled. The fuming process
lasted for 45 min. CA was used in a plastic dispensing bottle,
manufactured by BVDA.
2.2. Finger marks examinations
Samples with developed ﬁnger marks were examined under the
microscope. Finger marks were divided into four groups: A, B,C and D, based on the visible sample and the number of indi-
vidual characteristics according to the usability of traces for
further ﬁngerprint examinations. Each ﬁnger mark was graded
by two ﬁngerprint experts from our laboratory as follows:
- A; ﬁnger mark good for identiﬁcation (an entire proﬁle of
the friction ridge and at least 12 individual features can
be observed);
- B; ﬁnger mark suitable for further examinations (a partial
proﬁle of the friction ridge and between 8 and 12 individual
features can be observed);
Figure 5 Finger mark recovery after 20 h from transparent foil surfaces (CA – left, Swedish black – middle, SPR – right).
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- D; no observed mark.
The explanation for the A, B, C and D classiﬁcation is pro-
vided in Tables 1 and 2.3. Results and discussion
3.1. Swedish black
The quality of developed ﬁnger marks on transparent foil sur-
faces after 30 min, 20 and 67 h of long exposure to water was
very good as two thirds of developed marks were good for
identiﬁcation (Table 1). After 168 h of long exposure to water,
the quality of four developed ﬁnger marks was suitable for fur-
ther examinations and one ﬁnger mark for identiﬁcation. Some
of the results can be seen in Fig. 2.
3.2. SPR
The quality of all developed ﬁnger marks exposed to water was
excellent as 15 of developed marks were good for identiﬁcation
and were quite similar (Table 2). After 168 h of exposure to the
effects of water, two marks suitable for further examinations
were developed, while one ﬁnger mark was unusable. Some
of the results can be seen in Fig. 3.
Compared to Swedish black powder, the SPR method is
more effective for developing latent ﬁnger marks on transpar-
ent foil surfaces exposed to water for longer periods.
3.3. CA
By using the CA a half of marks good for identiﬁcation
were developed and a sixth of marks suitable for furtherexamination after exposure of ﬁnger marks on transparent foil
to water. The results are depicted in Table 1 and a representa-
tive ﬁngerprint is shown in Fig. 4.3.4. Average results
On average, SPR yielded the best results of all the three meth-
ods used. The quality of all developed ﬁnger marks exposure to
water was very good as 15 of developed marks were good and
suitable for identiﬁcation and 4 of developed marks were good
for further examination.
After 0.5, 20, 67 and 168 h of exposure to the effects of
water, 12 ﬁnger marks were of unusable, while four ﬁnger
marks were deﬁned as ‘no observed mark – D’.
The results can be seen in Table 2 and some of the results
can be seen in Fig. 5.4. Conclusion
Before the ﬁrst study1 and before this experiment we assumed
that the quality of the development of ﬁnger marks on objects
found in water would depend on the time of exposure to water
and the method used for the development of ﬁnger marks. The
results of the experiment conﬁrmed both of our hypotheses
again.
The quality of developed ﬁnger marks also depends on the
method used. Three methods were used in our study. The re-
sults showed that all the three methods are applicable but
the most effective method for developing ﬁnger marks on
transparent foil exposed to water is SPR. The experiment
established and conﬁrmed that ﬁnger marks on transparent
foil can be developed even after having been exposed to water
for one week.
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